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DETAILED ACTION 



Specification 

1 . The title of ttie invention is not descriptive. A new title is required that Is clearly 
indicative of the Invention to which the clalnns are directed. 

Claim Rejections - 35 USC § 103 

2. The following Is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically discbsed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 

3. Claims 1 -1 5 and 1 8-24 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Sayag (USPN 5,585,847) in view of Reich et al. (USPN 5,270,558). 

4. In reference to claims 1 and 9, Sayag (USPN 5,585,847) discloses a similar 
charge-coupled imager for imaging a sequence of image frames. Figure 7 of Sayag 
illustrates an array of super pixels disposed In a semiconductor substrate having a 
surface that is accessible to incident illumination. Each super pixel has a plurality of 
independently-controlled subpixels (column 5, lines 12-43). The control electrode (178) 
comprises three electrodes which correspond to three-phase photogenerated charge 
collection. Sayag does not disclose the use of a subpixel which utilizes a doped charge 
collection control layer in the substrate. However the use of such a device is well 
known in the art. Reich et al. (USPN 5,270,588, hereinafter referred to as the "Reich" 
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device) discloses a CCD wliich utilizes a doped charge collection control layer in the 
substrate. Figures 3-5 of Reich show a CCD with a doped photogenerated charge 
collection channel region (25) which is opposite the illumination accessible substrate 
surface (22). There is a charge collection channel region control electrode (33). Doped 
charge drain regions (15) are adjacent to the channel region (25). There is also a 
charge drain region control electrode (34). There is a doped charge collection control 
layer (26) in the substrate (22) below the charge collection channel region (25). The 
charge collection channel region (25), the charge drain regions (15), and the charge 
collection control layer (26) are each characterized by a dopant type and its 
concentration for expanding the charge collection channel region (25) in response to a 
charge collection control voltage applied to the channel region control electrode (33) in 
order to collect in the charge collection channel region (25) photogenerated charge 
during its designated image frame. Furthermore the charge collection channel region 
(25) contracts in response to a charge storage control voltage applied to the channel 
region control electrode (33) in order to store the collected photogenerated charge in 
the charge collection channel region (25) and collect substantially no additional 
photogenerated charge. Reich discloses that such a device has the benefit of a faster 
switching time (column 2, lines 51-57), which is a known goal in the art (column 1, lines 
49-68 and column 2, lines 1-5). In view of Reich, it would therefore be obvious to use a 
CCD which utilizes a doped charge collection control layer in the substrate for the 
subpixel in the Sayag device. 
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5. With regard to claims 2 and 3. Reich discloses the use of a p' substrate (22), an 
n-type charge collection channel region (25), n* charge drain regions (15), and a p* 
charge collection control layer (26). 

6. In reference to claim 4, the charge collection channel region (25) comprises a 
burled channel disposed adjacent to a substrate surface (22) opposite the Illumination- 
accessible substrate surface. 

7. With regard to claim 5, the charge collection control layer (26) includes first 
sections that are at a first depth in the substrate (22) and located under a first section of 
the charge collection channel region (25) and all of the charge drain regions (15). The 
charge collection control layer (26) includes second sections that are at a second depth 
in the substrate (22) different from the first depth and located under a second section of 
the charge collection channel region (25). 

8. In reference to claims 6 and 7, figure 4 of Reich shows that charge collection 
control voltage is selected to expand a depletion region of the charge collection channel 
region (25) into the substrate (22) to a depth greater than the depth of the charge 
collection control layer (26). In addition, figure 5 of Reich shows that charge collection 
control voltage is selected to contract a depletion region of the charge collection 
channel region (25) into the substrate (22) to a depth less than the depth of the charge 
collection control layer (26). 

9. With regard to claim 8, the illumination-accessible substrate surface (22) is a 
back side of the substrate while the control electrodes (33) are disposed on the front 
side of the substrate. 
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10. In reference to claim 10 and 15, Sayag (USPN 5,585,847) discloses a similar 
charge-coupled imager for imaging a sequence of image frames. Figure 7 of Sayag 
illustrates an array of super pixels disposed in a semiconductor substrate having a 
surface that is accessible to incident illumination. Each super pixel has a plurality of 
independently-controlled subpixels (column 5, lines 12-43). The control electrode (178) 
comprises three electrodes which correspond to three-phase photogenerated charge 
collection. Sayag does not disclose the use of a subpixel which utilizes a doped charge 
collection control layer in the substrate in its array. However the use of such a device is 
well known in the art. Reich (USPN 5,270,588) discloses a CCD which utilizes a doped 
charge collection control layer in the substrate. Figures 3-5 of Reich show a CCD with a 
doped photogenerated charge collection channel region (25) which is opposite the 
illumination accessible substrate surface (22). There is a charge collection channel 
region control electrode (33). Doped charge drain regions (15) are adjacent to the 
channel region (25). There is also a charge drain region control electrode (34). There 
is a doped charge collection control layer (26) in the substrate (22) below the charge 
collection channel region (25). The charge collection channel region (25), the charge 
drain regions (15), and the charge collection control layer (26) are each characterized 
by a dopant type and its concentration for expanding the charge collection channel 
region (25) in response to a charge collection control voltage applied to the channel 
region control electrode (33) in order to collect in the charge collection channel region 
(25) photogenerated charge during its designated image frame. Furthermore the 
charge collection channel region (25) contracts in response to a charge storage control 
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voltage applied to the channel region control electrode (33) in order to store the 
collected photogenerated charge in the charge collection channel region (25). Each 
device has a channel region control voltage connection (32) on a substrate surface 
opposite the illumination-accessible surface which is configured for independent 
collection and storage of photogenerated charge from the substrate (2) at the charge 
collection channel region (25). Reich discloses that such a device has the benefit of a 
faster switching time (column 2, lines 51-57), which is a known goal in the art (column 1, 
lines 49-68 and column 2, lines 1-5). In view of Reich, it would therefore be obvious to 
use a CCD which utilizes a doped charge collection control layer in the substrate for the 
subpixel in the Sayag device. 

11. In reference to claim 1 1 , Reich shows that a drain region control voltage 
collection (34) is provided to each device or subpixel opposite the illumination 
accessible surface. The drain region control voltage collection (34) can be configured 
for drainage of photogenerated charge from the substrate (22) to a subpixel drain region 
(15) in response to a drain region control signal. 

12. In reference to claims 12 and 13, the Reich device has a channel region control 
voltage which can be configured for collection and storage of photogenerated charge 
from the substrate (22) at the charge collection channel region (25). Furthermore, the 
channel region control voltage can be configured for subpixel-specific weighting of 
collection and storage of photogenerated charge from the substrate (22) at each 
subpixel. Sayag implies that at least two subpixels are functioning during a 
corresponding frame (column 5, lines 34-38). 



Application/Control Number: 1 0/61 2, 1 74 Page 7 

Art Unit: 2826 

13. With regard to claim 14, the Reich device has a channel region control voltage 
collection (33) which can be configured for control of the correspondence between the 
subpixels and the image frames, drainage of photogenerated charge from the substrate 
(22) to a subpixel drain region (15) in response to a drain region control signal. 

14. In reference to claims 18-20, Sayag discloses the use of a serial output register 
and a column binning register in the substrate to accept a sequence of image frame 
charge from each super pixel after the image frame sequence is collected and stored at 
each super pixel (claims 1 and 5). 

1 5. In reference to claims 21 -24, Sayag (USPN 5,585,847) discloses a similar 
charge-coupled imager for imaging a sequence of image frames. Figure 7 of Sayag 
illustrates an array of super pixels disposed in a semiconductor substrate having a 
surface that is accessible to incident illumination. Each super pixel has a plurality of 
independently-controlled subpixels (column 5, lines 12-43). The control electrode (178) 
comprises three electrodes which correspond to three-phase photogenerated charge 
collection. Furthermore Sayag discloses that the number of subpixels as well as the 
length of the image frame sequence and image rate may be adjusted and configured 
(column 5, lines 29-67 and column 5, lines 1-30). Sayag also discloses that the number 
of subpixels is configurable to desired proportions (column 6, lines 18-30). In addition, 
the subpixels are collect and store at the super pixel each frame of the image frame 
sequence before transferring the image frame sequence from the super pixel (column 5, 
lines 38-43). Sayag Implies that at least two subpixels are functioning during a 
con-esponding frame (column 5, lines 34-38). Sayag does not disclose the use of a 
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subpixel which utilizes a doped charge collection control layer in the substrate in its 
array. However the use of such a device is well known in the art. Reich (USPN 
5,270,588) discloses a CCD which utilizes a doped charge collection control layer in the 
substrate. Figures 3-5 of Reich show a CCD with a doped photogenerated charge 
collection channel region (25) which is opposite the illumination accessible substrate 
surface (22). There is a charge collection channel region control electrode (33). Doped 
charge drain regions (15) are adjacent to the channel region (25). There is also a 
charge drain region control electrode (34). There is a doped charge collection control 
region (26) in the substrate (22) below the charge collection channel region (25). Reich 
discloses that such a device has the benefit of a faster switching time (column 2, lines 
51-57), which is a known goal in the art (column 1, lines 49-68 and column 2, lines 1-5). 
In view of Reich, it would therefore be obvious to use a CCD which utilizes a doped 
charge collection control layer in the substrate for the subpixel in the Sayag device. 
16. 

1 7. Claims 1 6 and 1 7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Sayag (USPN 5,585,847) in view of Reich et al. (USPN 5,270,558) as applied to 
claim 10 above and further in view of Rao et al. (USPN 6,037,822). 

1 8. With reference to daim 1 6, neither Sayag nor Reich discloses the use of metal 
for the control signal lines. However the use of metal for signal lines is well known in 
the art. Rao et al. (USPN 6,037,822, hereinafter referred to as the "Rao" reference) 
discloses that metal is used for clock signal lines since it has a consistent and 
predictable resistance (column 2, lines 3-1 1 ). Furthermore Rao discloses that the 
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consistent resistance leads to a consistent clock signal speed which is desirable in the 
art (column 1, lines 67 and column 2, lines 1-3). In view of Rao, it would therefore be 
obvious to implement the control signal lines with a metal material. 
19. In reference to claim 17, figures 3-4 of Reich illustrates the use of isolation lines 
(not labeled) between the control signal lines (32), the charge collection channel region 
control electrodes (33), and the drain control electrodes (34). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Quinto whose telephone number is (571 ) 272- 
1920. The examiner can normally be reached on M-F 8AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan Flynn can be reached on (571) 272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306, 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Information for 
published applications nnay be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Minhloan Iran 
Primary Examiner 
Art Unit 2m 



